S. L. Higgs: It was with incredulity, mingled with horror, that, some years ago, in the Barnes Hall of the R.S.M., a number of us heard Dr. Winnett Orr describe his method of treating osteomvelitis by opening up the infected area to afford drainage, packing the wound lightly with vaseline gauze and then locking up the limb in a closed plaster of Paris case. However, his results were impressive and it was not long before orthopaedic surgeons tried this method for themselves and found it good.
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Mr. S. L. Higgs: It was with incredulity, mingled with horror, that, some years ago, in the Barnes Hall of the R.S.M., a number of us heard Dr. Winnett Orr describe his method of treating osteomvelitis by opening up the infected area to afford drainage, packing the wound lightly with vaseline gauze and then locking up the limb in a closed plaster of Paris case. However, his results were impressive and it was not long before orthopaedic surgeons tried this method for themselves and found it good.
The method was afterwards extended to the treatment of compound fractures, whether infected or not, and of other wounds of the limbs. It was not, however, until the fighting in Spain that the Winnett Orr technique was applied to war wounds and the remarkable results reported by Dr. Trueta appeared to afford ample proof of the value of this method.
In the hospital wards during the last war there were rows of soldiers with shattered limbs, imperfectly immobilized, and wounds pouring with pus which were subjected to dailv or twice daily dressings, often under anmsthesia. Bone necrosis, sequestra formation and sinuses were the rule, and delayed or non-union of broken bones was very common. Throughout treatment patients suffered pain and, usually, continued toxemia.
The contrast between this unhappy picture and the one presented by the wards of this hospital last summer is indeed striking. For instance, most of the men with severe arm wounds fixed in shoulder spicas were soon free from pain and fever and able to go out in the grounds in the sun, where they amused themselves by playing games such as single-handed croquet. The closed plaster method represents a notable advance in treatment and one cannot agree with the writer of a recently published 1)ook on war injuries, who considers this method to be still on its trial. I have surveyed the results of 44 consecutive cases under my care. Most of them were wvounded soldiers, who arrived after the evacuation of our troops from France. The majority were received into hospital five days after being wounded, still in their uniforms.
Their wounds wvere covered only bv a first field dressing, nearly all were heavily infected and some were full of maggots. It was too late for wound excision and all that could be done was to cut awav sloughs and dead tissues, remove metallic foreign bodies with the aid of portable X-rays, and afford ample drainage by means of free incisions. The wounds were lightly packed with vaseline gauze and closed unpadded plasters applied in the usual way. Although in some cases great anxiety was felt, in only one instance was it necessary to remove the plaster before the appointed time, and that was for a secondary haemorrhage from the circumflex artery.
I have made a rough list of some of the merits of this form of treatment and, also, of its disadvantages.
Merits:
(1) Fixation relieves pain and toxaemia and secures immobilization of the broken limb, at the same time allowing mobility of the patient.
(2) The poultice of pus and absence of interference seem to stimulate the growth of granulation tissue in a most remarkable manner. On removing a plaster case, say at the end of a month, I have found that even a very large cavity, due to the loss of the soft tissues, has almost filled with highly vascular granulations. These often spread over the skin edges and need curetting away.
(3) Owing to the rapid covering of broken bones, necrosis and sinus formation were most exceptional. In consequence of this, bony union often occurred in minimal time and, on more than one occasion, I was caught napping. Having moulded a fractured humerus which was in fragments into reasonably good shape--intending later on to carry out further adjustments--I found, at the end of about five weeks, that the bone had united firmly and the opportunity of improving the alignment had been lost. In only two cases has non-union persisted, and in both large gaps in the bones were present.
(4) Associated nerve lesions were common. Owing to the rapid healing of the soft parts and union of the fracture it was possible to carrv out nerve sutures at an earlier date than in the last war.
(5) Infected joints still present a difficult problem, but I have in mind two cases, in each of which the lower end of the femur was shattered and the knee-joint involved. The men were extremely ill and amputation was contemplated. The application of closed plasters, with rubber tubes into each side of the knee-joint protruding through the plaster, immediately brought about a change for the better. To facilitate drainage, each day the patients were turned on to their faces. Now they are both walking again, one with a stiff knee and the other with a small range of movement. At any rate, their legs have been saved. Defects:
(1) Complications due to errors of technliquie may occur. I have come across three disasters. In one case, on removing a plaster on the patient's arrival in hospital, I found a leg gangrenous from pressure, and amputation was necessary. In a second case all the toes had undergone dry gangrene. In a third-the case of a small boy who was an air-raid casualty gangrene of the arm set in after closed plaster treatment and the arm had to be amputated.
I quote these cases not as criticism of the method but only as instances of its bad application and improper after-care. The surgeon must be familiar with plaster of Paris technique and the complaint of pain, prominent in all these cases, must not be disregarded.
Furthermore, it is quite clear that trouble will occur if drainage on to the skin is not adequate.
(2) Difficulty in nmainitainling extenision is experienced. This, of course, applies principally to the lower limb. Where extension has been really necessary I have deferred the application of a closed plaster until the fracture has been well on the way to union.
(3) A serious disadvantage is the smell, which has earned the description of " stink plasters " for this method. This, of course, was less noticeable in the summer time, when the men could spend most of the day out of doors and windows could be kept open. Now, however, in wards which are overcrowded and, because of black-out, difficulties, illventilated, the trouble is a very real one.
I have tried introducing a thick layer of BIPP, spread on a piece of gauze, over the wound with the paste outwards in contact with the plaster. For those who do not mind the smell of iodoform this has proved of value. Eucalyptus oil on gauze and, also, mercurochrome in solution in the water used for soaking the plaster bandages do undoubtedly reduce the odour. Neither of these expedients, however, proves effective when the plaster has been on for a week or two.
We found deodorizing bags most successful in preventing the escape of the smell. It is, of course, a serious disadvantage to envelop the limb completely, as it means, in an arm injury for instance, that the hand can neither be inspected nor used freely by the patient. There is no doubt, however, that this is the nearest approach to a successful deodorizing method up to date and it should be possible to improve it still further.
(4) Wounds treated in closed plasters supputrate and remain messv until the plasters are finally discarded. The skin around the wound is then found to be rimmed with inspissated pus which is firmly adherent, has the coiisistency of india-rubber and exudes a peculiarly pungent and unpleasant smell.
(5) In some cases the surrounding skin exhibits a septic dermatitis which is most irritating to the patient. Painting the skin with gentian violet seems to be of some benefit. In a few instances, where the dermatitis persisted after removal of the plaster, X-ray treatment was found effective.
(6) Lastly-I have left this to the end although it is perhaps one of the chief defects of the method-the qu(ality of the skin which grows over the healing wound beneath the plaster is poor. It is often ridged and thickened, almost resembling a keloid scar, and frequently raw areas are apparent, due to autodigestion of the new epithelium. For this reason I have sought the help of the Plastic Department and, when the fracture has united and granulations have replaced the lost soft tissues, I have asked Mr. Mowlem to deal with the problem of the skin. He has been able to clear up the infection quickly, showing that it no longer has a very strong hold on the wound. Often within a few days he has been able to apply skin grafts to the raw area.
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Mr. E. T. C. Spooner: Systematic examinations of the bacteriology of these cases was not begun until early July, wvhen they had been in hospital for four to six weeks. Nevertheless, certain observations are worth reporting.
As might be expected, the bacterial flora inside the plasters wvas verv rich. Sometimes the thick brown partly inspissated pus seemed to be entirely/composed of bacteria, so that a Gram-stained film of it might appear blue to the naked eye on account of the numbers of Gram-positive bacteria present. Of 29 cases examined, 20 were infected with haemolytic streptococci, 20 wvith staphylococci, 19 with diphtheroid bacilli, 7 with Proteus, 8 with Ps. pyocyaniea, and 2 yielded Cl. welchii. Some other bacteria wNere found, including anaerobic spore-bearing bacilli.
There is no indication that these bacteria were doing the patients much harm, except that those infected with hTmolytic streptococci were rather worse off than those not so infected. The surgeons in charge of the 29 cases were able to classify them into groups according as they were very ill, suffered from fairly persistent pyrexia, or periodic pyrexia, or were throughout their treatment apparently very well. Of the 17 cases falling into' the first three groups, 14 were infected with hxmolytic streptococci; whereas, of the 12 patients who wvere throughout very vell, 6 only were so infected. 'rhese figures, and the difference between the two series, are not, of course, big'enough to establish anything; but they are suggestive. They do not take into account three patients, all infected with haemolytic streptococci, wvhose limbs had to be amputated before my inxestigations began.
An important point about the plaster treatment is that enclosure of a wound in plaster does not necessarily protect it against cross infection with bacteria from other cases. Of 15 cases examined more than once, 8 acquired fresh bacterial species while under observation, three of the 8 acquiring hemolytic streptococci. There is no evidence as to whether cross infection of this kind is acquired actually through the plaster, or on those occasions when the plaster is taken off and changed. The latter seems the more probable; there is certainly ample opportunity for cross infection to occur when plasters are changed.
Whether bacteria can pass through a plaster from without inwards or not, it seems clear that they can travel in the reverse direction, coming from the inside of the plaster out on to its surface. Haemolytic streptococci have frequently been obtained from the outer surface of a plaster, and shown to belong to the same agglutinative type as those present inside the plaster. This point is of importance, inasmuch as plaster cases constitute a hazard to other w ounded patients in their neighbourhood.
Dr. J. Trueta said that he was glad to hear of the British experience, which confirmed the results he obtained in Catalonia during the Spanish War. In Barcelona the treatment was applied more quickly, the cases being sent to the hospital direct from the scene of the injury, whereas the majority of the cases just described had been of soldiers who had arrived in hospital several days after their wounds had been inflicted. If, in spite of this, both lives and limbs wvere saved this proved the treatment to be of great value. The majority of complications are due to technical errors, mainly insufficient excision of the damaged tissues and incomplete drainage. The only cases of compound fractures in which delay in the application of the plaster is justified are those in which there is doubt about the adequacy of the circulation, either in the limb distal to the injurv or in the tissues immediately surrounding the wound. In practice it is in the thigh only that these conditions are met. In his experience dermatitis did occur with the closed plaster treatment but was never a serious complication. The practice he adopted in such cases was to leave the wound free and exposed to the air for a few days after the removal of one plaster and before applying the new plaster.
Mr. Rainsford Mowlem considered that Colebrook's demonstration of the elimination'of haemolytic streptococci from most wounds after two days of intensive sulphonamide treatment gave much promise.
Mr. J. C. Scott, referring briefly to bacteriological investigation of wvounds undertaken with Professor Gardner, described the technique of inserting small Perspex windows in the plasters to obtain specimens at regular intervals. He pointed out that only a small number of cases had been investigated because only those cases that were seen early and could be followed throughout the whole course of their treatment were accepted.
Lieut.-Colonel R. Brooke stated that under active service conditions in France it was found impossible to carry out the Trueta technique. The war was one of movement, and it became necessary to evacuate casualties from the Base Hospitals with extreme rapidity. At first attempts were made to immobilize compound fractures in plaster, but as these cases could not be watched even for forty-eight hours it was necessary to split the plasters in case of subsequent swelling. Within the first two days the wounded had usually to face a long journey by ambulance train or motor ambulance, transfer to a hospital ship, and then a second journey by train.
Large plaster hip and shoulder spicas were cumbersome and not very satisfactory, and were gradually abandoned in favour of the Thomas's splint, in the case of leg wounds, which was found to be much more satisfactory and easier to manage than the Braun's frame. For fixation of the upper extremity, the arm was bound tightly to the side and no splint other than a posterior plaster slab was used. A simple flavine pack, applied after preliminary treatment with sulphonamide powder, was usually preferred to vaseline, which is messy and has little special virtue. The flavine pack is left in situ and the outer dressings only are renewed from time to time, usually about every four days.
The Treatment of Burns By RAINSFORD. MOWLEM, F.R.C.S. Now that we are coming to apply principles based upon civilian injuries to the type of burn caused by war, we are disappointed to find that the results of tannic acid treatment are sometimes indifferent and sometimes disastrous. In addition, improved methods in the treatment of shock are saving more lives and thus presenting us with cases of burns of an area and degree not previously encountered.
Primary shock does not appear to occur very frequently, but when it does it is comparable to the immediate shock following any other type of injury. In its train comes Secondary shock, the onset of which varies from a few minutes to six to eight hours after the receipt of the burn. This phase is characterized by marked changes in the blood. These are chiefly a lowering of the serum protein and an increase in the haemoglobin concentration. The cause of this condition is probably plasma loss, which may not necessarily be external. The treatment is the replacement of the lost protein.
Toxemia is the third phase in the systemic disturbance. This is characterized bv pyrexia, mental disturbance, sometimes vomiting and albuminuria, and progressive circulatory failure. The chief pathological characteristic is evidence of necrosis of the liver cells, and the blood changes which occurred in phase 2 tend to persist. The cause of this condition is far from clear, but may be associated with the absorption of tissue products which have been broken down by bacterial action. It appears improbable that this is the whole story, because the condition occurs in some burns which are not associated with any measurable degree of bacterial infection. Treatment is extremely difficult, but transfusion with fresh blood, and the institution of a high carbohydrate diet appear to be the most promising lines. There is a fourth phase, sepsis, which, since Colebrook's work on sulphonamides, should never be allowed to develop. Local treatment should be directed towards: (i) The early separation of all damaged tissues. There is no royal road to this end. Foments, saline packs or baths, hydrogen peroxide and even surgical intervention have their uses. Possibly trypsin may be useful, and work is being done on this point. When all the destroyed tissue is removed a protective layer of granulation tissue is formed and the general condition slowly improves. Complete recovery will seldom be obtained until this raw area is epithelialized if it is of any extent.
(ii) Infection must be avoided or controlled. Colebrook's work with powdered sulphonamide seems to have relegated the use of antiseptics, and such adjuvants as ultraviolet radiation, to a secondary place.
